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[ m tF it * <d m m ] 

[ f s * il l ] 

a) *#w*^fiSc^-»^i<©gis5>4-, ss*»m^^ii-43VNrttffl y y 

b) ttrian^fe^?i^-r5x@; 

c ) 7K lIHt 4^ ^ > « <73 I? 1 cOgp^^e^^t-SDxSXfM ; 

d ) 8«fc»»t5*T?*»fca^t5ie ; 

e) m^mm®i$ft 2 <7)$$ft zmm^m x.x , m <n> mmm % m & a * 5 ig ; 

f) Hfria^-®^^fs^-r5xs; 

g) *»fl:*-f*>'*i|l&«©a52©*B^fcSHHb»c:iP*.SXa ; *3 ± 

mnmmws i <nn&& z.xf%s 2 (Dm-frte, # * a* N # t ti 3 ±jc #m j& ^ fc ^ -c ^ £ 

[ ft * II 2 ] 
[ f * * II 3 ] 

ai^w*T3Spbfig^*siH4©si^«ift-&iifc-e*>5, m * « i »a * © yj m . 

[ ft * II 4 ] 

7*y«»bft5*«>biR*ii5, it*ili d fB * co 77 „ 
[ !t * if 5 ] 

l*iiitat^i5'f^^B7sy?Ji)5 1 ft * ii 4 IB co 77 , 

[ ft * II 6 ] 

ftfi^ft^troltttx-fftts, I* * il 1 tc IB <D 77 m c 

[ f » * II 7 ] 

^ftroiittt-ssts^ it * ii 6 \c m m <o 77 m . 

[ ft * II 8 ] 

#Pxf l/y^!) =1 — /I' *s *b 4 0 0 ^ ^ h>-~^7 0 0 ;v V is (D (D ft ^ ^[ -t 
■5 , ft * « 1 K 15 tit 75 jfe „ 
[ ft * II 9 ] 

l/y^*!J 3-^^^ ft btH>ftfi!ctilCi5^T, *S 1 : 3©*!)xf i/y^y 3- 

/V- m * ±1 ft ife a <d m & x # & -r s , ft * 11 1 t- ib m <o tj m . 
[ ft * 11 1 0 ] 

tti ta 7K & ft #1 * v #t ^ fa & % * n ft -y- h v <> a *j j: t>* 7jc it ft * y ? a *s <t & * n h <n> m 
-a- % *>b * 5 1¥ t ii £ 4x a , ft * 11 1 ft ib * © y? m „ 
[ ft * 11 1 1 ] 

«(riB7Kiift*-r^-^w*&as^7K»ft*y nt-j,^ ft * « 9 ft ie m <r> 75 m . 
i ft * 11 1 2 ] 

* & ft # y >7 a as , jibjisft^ftiits^r, 3ft m % ^ ^ ± # <d m 5 . 5 m ft % * ffi x 
#ftt5> ft * ii 1 1 ft ib «t © 77 m „ 

[ ft * II 1 3 ] 

* Ig 1 IB * <D 77 o 
[ft 1 4 ] 
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m¥{&t%%)f&ft<Dm i <D%$ft3s xwm 2 <o £f$ ^ co 1 o #s ^ m ^ bti z>m^#)&$h!&fti£fc 

©«9 oli%*l-efc5, If * II 1 M |E ft co ft 0 
[ HI * « 1 5 ] 

^»50li%t^5, ft * II 1 3 til ffE * CO * j£ 0 
[ If * II 1 6 ] 

*mb»>f * > -? o * * m , '> * < £ *> 3 o © « # t? *n * « t *n £ & #gs 

# a* , # & n 5 ,ffi jig ft & ^ t ffi JS * ti $ 7k It ft ft << * >- co * * « -e fe 3 , ft * gi 1 }c 

i 5 * (D # s 0 

[ it * m 1 7 ] 10 

^ft**O4iOft9 0li%*It*)5, »**i*-IB*fcco*ife 0 
[ ft * II 1 8 ] 

yft«*©410llJttf«2/3T?*)«, ft * II 1 6 K IB CO * ft 0 

I ft * II 1 9 ] 
It * ^ 1 S-fBtt£;ft£^ffi^J:oTSit£^^ 

[ ft * II 2 0 ] 

US ¥ » * a 5> &Wt te co * ¥ ft ft r* fc 3 , ft * il 1 9fclB*©«t-tf9^^*^-fe^o 
[ it * il 2 1 ] 20 

[ ft * II 2 2 ] 

l?ftti*S^W^7 0 P7xytfc5, ft * il 2 1 fa co $)c if 9 ^ > Jo 7 ± ;v 0 

[ ft * II 2 3 ] 

* * ft #1. j£ ft ^ S; CO '> & < £ fc 5 Oll%(Dtt*ffSt§^ 7Vn 7xySr^£p$ftC0l 
[ ft * II 2 4 ] 

> £r -a if , ft * II 2 3 (C fE US co ft if 9 *f- V # ^° ir >V 0 30 
[ ft * II 2 5 ) 

**««a*«i^:*<D#5i5. 5 m * % » r <o » -c ft -r 5 * a* it ft << * v « ^ m ^ $ & k * 
tf s it * 11 2 4 \z ie * co ik if 9 ^ ^ # y ± A? o 

[ ft * II 2 6 ] 

l!7 2 0 mgKT©»**»a«*«:4tt5, ft * * 2 5 fc fE ft co ft if 9 5^ > # :/ i? ,1, 

o 

[ it * II 2 7 ] 

f 7f-y^7°t^IO$ifelffi)$fetfco 

a ) ftmmm.f&m±i*<D'pf£< t 1 5 oa»%co^itsr^^§^ttcom^K^^j5ic^ ; 

b ) y x f i/ y ^ y ; ^ j; t; 40 

c ) % m m *& & * * » 5 . si t%HT^is^tt6 7kiftti^ 

[ ft * II 2 8 ] 

»tt<^8l*tt*a*4>^^**a**^ft:0#?j5 6lt%Oj|S^tt§, ft * il 2 7 id 

1 a * co ^ « ft m & ft Q 
1 it * 11 2 9 ] 

77 u 7 s ft * II 2 7 td IE * co 36 * ft It f& ft 0 

[ ft * II 3 0 ] 

7Kift»^ y it* 11 2 7 ie« co ?£«ft m^ft 0 
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[ 0 0 0 1 ] 

(mm mm) 

* m m tt , *I#fFtfil« 0 9 / 6 4 9, 947-^- ( 2 0 0 0 ¥ 8 ^ 2 9 0 ffil) ^«5fe 
[ 0 0 0 2 ] 

[ m w <o m -r 5 s $s 5> 1? ] 

a o *35W<£>;frfet;Lj;!>. B^^So^^jsjc^^rJ: !9 /h £ V ^ K IK ff2 181 #J i£ A ft a ^. #s pj f g 

ft a <, 
[ 0 0 0 3 ] 
[S§*^S* ] 

m * ft 5fe * * ft fc - #: m ft ? )V < & & ft T *3 <9 , S¥> ^ftlft^fcftfcl^JB^ft 

Ti^o ft^/W3, ffiSOAtb^a^-ftlSfi^^^^t liS^^ttf Srtt5^T% 
ft ^ /v Mc ft jyt as * * Sr « J* i~ a Z. t *s -C # 5 o ftlWCft, ft ^ , tf ^ 5 V *3 «t w 

k ffl $ ft a o 

[ 0 0 0 4 ] 

a- , ^ h v , gfe N 7 ^; y^oit/x^T/H^ ^;uHii:SJSt5©T\ ^ m X ft y ;v \c & 

M#a m-f ff ft ^ 0 

[ 0 0 0 5 ] 

ft y ^ h a -r 5 su © m m « , * * ft * a ^ # ^ jb s & , n m s ft # a * « » s -c « « 

4» ft |§ j!K Jk 1" a r £ tt H J8 "C fc a o ^a^^*fctt*y^^«a#cov^-rixi: fc 

fe * L < ffl S f£ ffl L ft ^ 36 9& ft * a *8 ^ v ffl ^ * K * £r H 38 1" a r <h B it ft BE « T? *> a i: 

* £ ft T # fc o 
[ 0 0 0 6 ] 

fc^a^^^y^iftfi, * o ^ ^ ft tt st «t q , tt^/^<^sa6JKffiw^*ti"a#suft« 

l»lri«t6 r i^^i^< $tlTV^ 0 Yut(^t-^f7y7|#IftiJIi«8 1 5 
7 3 / 8 7 tt, »tto»*W*#J*3J:t/*jBt5R**«>, tty/^Sr**-t-afc*te»ai 

ftS6*«jBa-fr»* s H^*ftao ^ co S'p , » itt su± . 1 o it%- 8 on%(D* o yxf 

u v ^ y =2 — A- , 1 li%-2 0ll%©**3±tf*8ft*^ tvlSr^tfo r <D m M 
tt , 31 ^ ft 3H #J ( 09 x. HE , ^/7°n7xy) Sr«c*9^V*^-fe^^*5tta«JlOfc«>^ 

+ # ft m m x m m -r a 0 

[ 0 0 0 7 ] 

[ m m » m * l ± 5 itsii] 

^ f* ft ft * * * a to ± & & m t -r a r ft < ( u * o r , sa6»«»o^#:«ift*>r 

XSr*U*:S-ti:ar4:ft<) , J; fcttf 7 f S t 5 r t 4 < , 

ft if 5 ^ v a jg b ffi m & x / 4 « 3- n sy h^^tetta^ai^^^ft^srJt^s-era n 
i:f4, n (o^»tMi*^t a r i: ^ gfi-efc a t * $ tix # /t. f^*nrHBfttt«t 

fo 0 , ^oftf ^ ftig s if *: $ * a *ft-CJK*«) Ifi^fe Sr M3t^ a 2£« S ft fc * jfe 3&s « 
3K*lf-T?W:*«>&ft-CV^ao 

[ 0 0 0 8 ] 

[^SSr«?*i-afc^<7)#l^] 
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S^ifttS. SfeK:, * 38 83 # ft «: ft bfc i * tcfi, ««fe«»tf7f v^fti 

co a * l < £ ta s ft m & i& t $ * s r * ft t£ * <n ± 5 ft *b 2 ft m * $5 ± 

\c m tf £ n £ & T? # -5 o 
[ 0 0 0 9 ] 

LTas*tt^&j*#©£j*^tB r co # ft , ai*W*Sft^^feJ;tJ« 

fro 

[0010] 

IO©lS*S:f^^*5Ig ; b) SfifS^^#)^?S^-t-5X©; c ) ^Kfl:*^*^** 

JOjLSIS; d ) ft * *T fig ft « £ # 5 fc £> + # ft @ ft tc ^ 
StStf^^^il^tSlS ; e) Sl^fi*i*i«i^^<7>j(52©«B^-S:»«|cJpxLT, co 
«»«BSr^fia$*5Xe; f) »I*S:a^t5lS ; g) *K{b*-f*>'ifc»WO*2 

. ^ co m & , *^W^^j*^wMf2^iw0^fej;O 5 ^2cof|55>ftfct/^7j<^'ft;fe-f , ^->- 
#t & M CO fff IB H 1 60 gfi # *3 J; IK m 2 CO 35 ^ tl ft # , # lb ft £ ^ * ^ sifi *s T 

ffiffl£ft5*ft^ft»J*#<0:£**}i»-C;fc5. t# "b ft 5 3ft ±JE fi£ « , «: -tf 9 ^ ^ * ^ 

ffi»(0*-^j5g^*S:-^-t-Sii$r'5Ifgtc:i-5„ » ^ ft 5 * * ifca J$ tt , 

o 

[001 1 ] 

W frc&^T^Jl S*t*#aft3ll*«j*«irit^»z:H:, >f ^ :/ n 7 * > , ^ ^ n * i? >- , 

J£ £ it ft ^ <> fff L^l^fif a^^}i^7Vn 7x y^fe^o 
[0012] 

*«Wi:ffiot«»Sft5*l*H:*y xfi/y^y (PEG) jsitfzKifcft*^ 

t yftgS^^tfo *lP^}:flEoTf l^tif uy^y ^200 

^yvhy^tfti o o , o o o^/vhy^^f tn^ft^fc©, 2f 4 L < tt *5j 4 o o 
f 7 o o y si* h > <d mm <n ft ^ Mffcffl & ft ^ % h <d & is & ti % 0 * * W *3 

7K^{t^y^^ (KOH) ^ ^ * , J: { 9&^L<^7jc^^^y^A^s^-^tL5o 
[0013] 

tis HCfn^tiT, *l©B»ftSr»*t5o -ton, * 1 

co ffi # as Jn x. h ti , ^lTSi v ^, fls m "T IE 4 * & # 5 «> + # * a it jR -fr $ ti £ 

*ift^^tyft^s^i2©a^^- ^isi^joibti, * « & « -r s o in * w # 

a*^feJ;V*i6ft»-<^-v«iie«^IB l (OfiFB^*3j;W*2 co fls 5> fcfc , *t ft — * 

o 

[0014] 

*6*S3(lli»«fcd3V^T, * IS ?J3 co * ft fit , % ¥ tt # Ot, ft £ M x 5 * 6> ft -5 X fl *J «t 
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tJ«7k»fb*^*v#t»jlR*JP^aSbft5XS**tfwi*s-tf#5o U fc *s o X , * ^ ft 
[0015] 

[0016] 

* 38 £ b i- > 

a ) **fta^»4*(D/>ft< H5 011% ( & * b < tt . «5 511%) CO ft ft Sr * 
b ) l/y^l *5 «t "0* 

c) S*»|l^»tft:0»5. 5 If %J^T^I«^f t5 7Kf fbf ^ t^ftgfi 
[0017] 

& ^ K »lt 5 X ¥ ft # S» ^ # o & j& «T f B ft ft it 3»s * # < ft S o **W<0«jR©lott:, m 
Lfc#oT, IH^ft*«ifig^^raca*l:Sr, ^lifjoogEfl? £ J* L fc t # , ± 5 4> ft » 

[0018] 

[001 9 ] 

( m m (o m m ft m m ) 

^-tV, t Kn ^i/ 7 °n hVl.ftfyyy, -fe /V p — ^ ft if ^ ^ $ ^ § o ;£ 93 flB • I 3 "C ffi 
[ 0 0 2 0] 

mm r ft j *5 ± v ffl r r 3fe * «a * j > *fc^fli<z>»5>^rtSBSfc>a*tLSj&^ * 

fc * 5 -e ft ft ix fi , *t^ffl']^^^ort^(c^^-$^L^gm^-^iy h * ( 08 x: te\ t° 
N # ~f ir ^ ft ^ ) <D*<D £ 5 tetoft&ftl&'t & z ki*MtilZiiZ> 9 ftif yfyfil^-^^ 
h*l^»ittftl*ftS t ^ it co ffl , ^^^^KiSHCjife^rtSBtc^l* 

[ 0 0 2 1 ] 

*W*l*^-C«fflSix**a r tfs « *J fg ft « ft j ft , * % (75 * jfe co # d ^ ft £r E * -f 

5 & & g ft » a ft * # ^ # v^ -c , l < « ^ tp ^ ft jg m & ft v^ - t , 

* fc M: & S £ Jx <S f^^coi§^:^)^ftv^ ^ £ ^r^to 
[ 0 0 2 2] 

fig i" 5 fc ft Id , I^^f a^^^«ttJ ? *iftfe^ tvft^jg^^ y X f y n - t 

»>«rfc****4#blni5r tSr^tfo l oiSI-lsv^T, * * ft * & j£ 

5> co f? l <^ «5 ft AS , 3t ft » ffi J# 4fa I- *5 v> t ffi ^ * tb § * y ^ =f- 1/ 1/ {f V 3 — ^ ± m 4 fc 
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t , 7X at ft * -r ^ ffi as m i (7> s$ # # » » m ip x. e> ft , ^lt^*pt 

<D ^ ft & JP x. ft , ^ LT4i:§»«0?E«^J|l^»^#?)tl§S $tl§o 
[ 0 0 2 3 ] 

* « <d m m m \c o ^ t * $3 & ft <o ± 9 * # ^ « ft \c m js 6 <t 5**»-e#&ft5 0 * 10 

5 -e 4 tt ft tf > i©*t*tt5t(Oj;5«i»i«o«*ttt»rt»©IB*fi, tt ft # # 

^ i *s ~C # ft v^^S^f £r fc fc t, ^:^/fS^:<>LT. r<^»»*iB:. *8Mt4»/3fc#<£>8&JP 

^ifctt«##, i? ^ ^ ^ # :?* <^ # ^ 

j£ -f 5 fc * \z & S -C fc S £ t 38 ft? -f 5 o 
[ 0 0 2 4 ] 

zf n -fe ^ co m CO ft ? ft <D t % \z. M x. fe ft 5 % * ft * Sfr A ^*5it5*»ft«>f*^«i|ftai 
cd ft *j- ft ft fi ft t>* i- * ft ^ ft <d j& ft \c M i" £ m ioigcottt, f£ IS pj fg ft #£ ft a* N ~r P 
ir * <e> m * if «p * ft § ft * ft * 6 r t ^ # s 0 *r fife ^ , *px.ibns^rsbric5> 20 

CO (10 0%) <D ffi 1 0 % b m 9 0 % * X CO ft IS X s » * $J & ft H JL & o 1t S XM 

i5:iis-c*5, P tit , Tkilfttt^^^ttil&W^-ttb^tt^jSSlptt, in x. e> tt 5 * 
Ifefttti^^^ftjli&aSoJKjl 0%^bJKj9 0%4-cw»51©itib9#5o 7° p t ^ 0) fffl 

*p x. & tt 5 * ^ n co 5> co s in — x *> ^> ^ s ft 0 ifc^ot, \^ m ^ m ft *a a? ^ 

^ p ir ^ oo ^ m W $ ix ^5 ft b tf , j^c # » 5 M L co m m *5 ± a co tit * ft ffi. & it ^ ^ % 
t*oTBT*BTfJb5, x. fe n S 57 v ^ * n ^ ti co A ^ cd » , # & ft co ft * W tt flf , 
^ # PpT co ffi S m , te <fc l* ^ n -fe ^ \c is T ffl b tb 5 S iS ^ 7 ^ — 9 — \z. % o T ^ ft i" 

[ 0 0 2 5] 

r2i£i^^nj fto^iite®«-e«, ^tL^nco#^jpxs^*5v^T#?a^^o^ 30 

fi £ as Jp -f 5 r t ^ -e # , -t co ^ N 7k m ft 4b >r * v « as ^ * S: *p i- 5 r. t ft x $ z> 

^ m^X^vbffcftcn^^io i v*»ft*-r 2/3 SrSJotS r t dst* 

£ 0 7°Pt^(^ 3[elW±^^Jpx®>b*fc> ; e^^^i^co^^;^^ov^T{£ffi-r^r^^ 

[ 0 0 2 6 ] 

i/yjsitfr-fe FT ^ y ^^vft^co^ttoft^^^-g-^^6 0 » * l^^m^m^^^ft 

[ 0 0 2 7 ] 40 

. 5%£JlT©tt*ff6tSo - in tt . "tf^^v^fto^W^, )Kj 5 . 5 % m x. 5 * S ft 
»*ttT?»iBr ?^t< 4 0iBft7k»ft»>f^V#ti(&j|R^tt, zk It ft ^ 

y ^^jsitfTkitftt i> r ti ^ s h ft 0 » * l v^ * it ft « 

-f*v«i(&«»i7KHft*y»>^"tf*>So * * w ^ a ffl ^ tt , 7K it ft * y ^ ^ co 5 0 
%7k*«#*fc0S tv\ 7k it ft * y a » N Ktto^*w^5>^s^ttSr7ki6ft^ h y 
nj; 5 < #> , -t Lti D ffiv^?l.ft(c:^v^TJ[£teHc7)^ft^a:^^^ c S-^t-SpT 

'14 ^ k hj ft V ^ CO "tr N 7kl^ft^^f^>^#t^p?JSi: Ltff I li\ 
[ 0 0 2 8 ] 
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f l/y^U (PEG) (c « N ft2 0 0 ^;^y^^8l 0 0, 0 0 o y ;v V is * 

co # * f§ H Sr * 5 % © # * tb > m * L < » 4 o o^;^y^bfi7 o o^;^y 

[ 0 0 2 9 ] 

i a* # s o » 31 & *° y 3i ^ i/ v y =2 - m m f* tt , r ✓i' — ;K^#y uy^p 

£ tl ft 0 T /V =i — CO tf? y ^. *f- u is ^ y =3 — )V a: — /V 60 — #0 1$ . xb^tKn^/W^ 
y ;U7^3 - ;KO*y i/y^y 3 — 3i — ^ ;w -e & -5 *r h 9 ^ V 2-;vt 4 fe§ 0 
[ 0 0 3 0 ] 

, jfl4SH*fctt, Ma k i n o b ^)*i#fF» 5 , 9 12, 0 1 lfjSitfMo r t 
o n t^3|ei#fff 5, 3 7 6, 6 8 8#tcK*£ixS*«E»i&S'&*;h,5 ( ^ tl Z> ft 

[ 0 0 3 l ] 

ffitt^if w^^^^y i^y^u 3 - a- ^ *5 ^ * m tt &r ffi » 5 w *o ft j$ # t * fc , 

yt;v?r^» L4v>4baf fflfsr i:^t^5c 2m ft /* # <P « fc: tt , ^ y t y v , ^ 
n if v ^ y =3 — /v #> x Tfi V if ~ /v- tf n y K^fe it^^ti^^fi^t^t^ti^^, n 

& * tb* ^ 0 m m s ax 5 $ ft 6 (io*fci±«») ©i^ii/a^tfj;, 

n <z> * ffi *5 ^ X ffi m £ £ -t Jx ^ (O at ft <o it ^ ft 14 K icftotSEfktSo 

[ 0 0 3 2 ] 

»iHfb*K *fi*Ufc if a$<gf**x5*s, r *x 6 {c Pfi ^ * jjx ft 

[ 0 0 3 3 ] 

*55W^*-ffifc%o"Ca^Sii«J: 5 4 1 * ft f ?M 5} y x f i/ y ^ y =i — ;v / 7 K It 

it^v^^mm^t^it^m^^i^m^mm^^m^^^ti, r. jx ic £ 5 N peg/ko 

HSI*^l£^fe*lcMJSLTf ^^^^ J: «9*:#VNai*(7)Bltg'l4^fcfct$tLS 0 * 
38 91 <£> * ffi £r » L T , #aBfc*5JtS)BI^*<^tt«tt, it £ ^ ft ^ b 95 5Ht T <@ * 

^ « m * n 6 r t t m 7* & t> * t , # ^st 5> s o it * ft tt « *c x <5 ^ t m m * ^ ^ . 

[ 0 0 3 4] 

t m m m ] 

1 

$fe * 7 5^ >- ^7 ^ -fe 7V Id jo 5 ffi ffl \c » m ft 2 o (75 * ^ ft XE. **S:2ooftj5c5Jfttfto 
t««lfce lo©J$fj: N Wbu *p fe ttT ^§ ^ffi (JSl) tct^o TtTfcttfcdS, 

sj^^ifett^jiMiciao-rtTteixfc ( * ffi 2 ) 0 m * <r> jj ffi -e > -r ^ ^ o o 7 ^ > & m ^ ft 

ix tb , K ^ 1 *5 J: id ^ 2 ) 0 

[ 0 0 3 5 ] 

^ ffi 1 T IB CO J: 9 tz. : 

[ 0 0 3 6 ] 

* 4S0 N 20. 4kgi^PEG600Sr, JDS S ixfcft^SSlCjIO 3 5°CKT^^g 
^WfeixSa-eflll^Lfco S^SSrt^PEG 6 0 0 ^1 9. 6 k g^^^7°n7xy$: 

M T*I6 L ft ^ h . 5 . 0 k g <D K O H m W ( 5 0 ffi fi % CO K O H / 5 0 fi * % CO 7 K ) % 
^7y-(^o< ^Pit, S^^gS^jf^Lto 4 5 k g^»^yf t>f XSrlRL 

[ 0 0 3 7 ] 
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* m 2 tt T 15 <D <t 5 I- * « K f£ o T fT *? tb fc : 
[ 0 0 3 8 ] 

* *0 ^ , 15. Okg(7)PEG600^, iPi^tH^ff CiPi, 35taT©a* 
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PROCESS FOR PREPARING PHARMACEUTICAL COMPOSITIONS FOR 
USE WITH SOFT GELATIN FORMULATIONS 



Related Applications 

This application claims priority to U-S- Application No. 09/649,947 filed 
August 29, 2000. 

The invention disclosed herein relates to the field of oral pharmaceutical 
formulations. In pmxicular, the invention relates to an improved process for preparing 
pharmaceutical compositions for use in soft gel formulations. The inventive process 
allows for a given dose of active ingredient to be placed in a smaller dosage form. 

B ackgronnd of th e Invention 

Filled one piece soft gels have been widely known and used for many years 
and ibr a variety of purposes. Because softgels Dave properties which are different 
from conventional telescoping two-piece hardshell capsules > the soft gels are capable 
of retaining liquid fill material. Typically, softgels are used to contain orally 
consumable materials such as vitamins and pharmaceutical compositions in a liquid 
vehicle or carrier. 
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la general, not all liquids are suitable as vehicles or carriers for inclusion in 
softgels. For example, water, propylene glycol, glycerin, low molecular weight 
alcohols, ketones, acids, amines and esters cannot be used as a carrier in. softgels by 
themselves since they interact with, the gel and, if present, they can only he present in 
relatively small amounts. 

Another limitation associated with softgels is the ability to incorporate a single 
dose of the pharmaceutically active Ingredient ra solution in an acceptable fill volume. 
Often, it is difficult to dissolve the phannaceutically active ingredient in a volume of 
solvent small enough to produce a sofigel which, delivers the desired dosage amount, 
is economically appropriate and comfortable to mgest by the patient Developing 
solvent systems for pharraaceutically active ingredients that neither significantly 
interact with the active ingredient nor the softgel casing itself, has proven a difficult 
art 

The chemical properties of certain types of drags have necessitated the 
development of special solvent systems for soft gel dosage forms. Yu et al., 
Australian Patent Application No, 81 573/37 discloses pharmaceutical formulations 
suitable for filling soft gels cornprising acidic pharmaceitticaf agents and solvent 
systems, the solvent systems comprising 10% to 80% by weight polyethylene glycol, 
i% to 20% by weigte water and hydroxide ion species. The solvent systems dissolve 
the pharmaceutical agent, e.g., ibnprofcn, in concentra tions sufficient for use in soft 
gelatin capsules. 



2 



(14) JP 2004-526664 A 2004.09.02 

wo *)2;!.7835 pct/hso inaii i 

Increasing the concentrations of active ingredients in soil gelatin dosage forms 
and/or units without necessitating an increase in overall, fill volume (and thereby 
increasing overall size of the dosage form) and/or without increased disintegration of 
the gelatin easing have proven difficult to accomplish in the art, Also problematic is 
the maintenance of a workable viscosity during such processes. Hence, there exists a 
need for improved processes in the pharmaceutical industry which produce 
pharmaceutical formulations in a manner which are more economical to manufacture 
and increase patieul comfort 

Summary of the Invention 

The invention, herein provides for a process whereby the concentration of 
pharmaceutically active ingredients in soft gelatin dosage units can be increased, 
thereby permitting the use of reduced overall fill volumes or, alteniativeLy, higher 
concentrations of the active ingredient per dosage unit or form. Furthermore, 
undesirable interactions between the fill ingredients and the gelatin casing can be 
reduced or altogether avoided when using the process of 1iie invention. 

The process according to the invention increases the achievable concentration 
of a pharmaceutically active ingredient relative to fill viscosity for use in soft gelati n 
dosage units comprises the gradual and incremental addition, of pharmaceutically 
active ingredient and a hydroxide ion source to polyethylene glycol. 

Thus, there is disclosed a process of increasing the concentration of 
pharmaceurjcally active ingredient relative to fill composition viscosity for dosage 
3 
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unite comprising the steps of a) combining a first portion of phannaccuticaliy active 
ingredient with substantially the total amount of polyethylene glycol to be used in the 
fiU composition to form an initial suspension; b) mixing said suspension; c) adding a 
first portion of hydroxide ion source to the suspension; d) mixing the ingredients until 
dissolved to an extent sufficient to produce a workable viscosity; e) adding a second 
portion of the- pharmaceutical Iy active ingredient to the solution to form another 
suspension; f) mi* tog the suspension; g) adding a second portion, of hydroxide ion 
source to the suspension; and fa) mixing the ingredients until dissolved in solution; 
wherein said first and second portions of the pharmaceutieally active ingredient and 
first and second portions of the hydroxide ion source are each less than the total 
amount of the respective ingredient used in ihe resulting fill composition. The 
resulting fill composition contains the pharmaceutieally active ingredient in a solvent 
system which is particularly suitable in the preparation of soft gelatin capsules, an d 
permits higher doses of active ingredient to be administered wi thout increasing 
overall fill volume and thereby dosage unit size. Alternatively, the resulting fill, 
compositions permit increased concentrations of pharmaceutieally active ingredient to 
be used per dosage unit size. 

Pharmaceutieally active ingredients suitable for use in &e invention inchidc, 
but are not limited to, acidic compounds such as ibuprofen, naproxen, iRdomctbacm 
and acetaminophen. A preferred pharmaceutieally active ingredient is ibuprofen. 

The solvent system prepared in accordance with the invention comprises 
polyethylene glycol (PEG) and a hydroxide ion source. Polyethylene glycols which 
4 
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can be used m accordance with the invention include those having a molecular weight 
range from about 200 Daltons to about lOQ T 0GO Daltons, and preferably ranging from 
about 400 Daltons to about 700 Daltons. Suitable hydroxide ion sources for use in the 
invention, include sodium hydroxide (ISfaOH) and potassium hydroxide (KOH) ; more 
preferably potassium hydroxide. 

According to the process of the invention, a first portion of Ihe 
pharmaceutical^ active ingredient is combined with polyethylene glycol and mixed 
together to forra a first suspension, A first portion of hydroxide ion source is then 
added and the ingredients mixed to the- extent sufficient to produce a workable 
viscosity. A second portion of pharmsceuticalry active ingredient is added and mixed 
to form a- second suspension, and a second portion of hydroxide ion. source is added to 
the suspension to form a sohitionu The first and second portions of the 
pharmaeeutically active ingredient and hydroxide ion source, respectively, together 
comprise the total amount of each ingredient used to prepare the liquid fill 
composition. 

In a further embodiment, the process can further comprise additional steps of 
adding the pharmaceuticany active ingredient and adding hydroxide ion source. 
Accordingly, three or more portions each of the pharmaceutically active ingredient 
and hydroxide ion source can be used in the process of the invention. 

The invention also provides for a soft gelatin capsule containing a fill 
composition prepared according to the process of the invention. 
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The invention ftrrther provides for fill composition for gelatin capsules 
comprising: 

a) an acidic phatmaceutically active ingredient having a concentration of at 
least 50% by weight, preferably about 55% by weight, of the total fill 
composition; 

b) polyethylene glycol; and 

c) a hydroxide ion source having a concentration of about 5,5% or less by 
weight of the total fill composition. 

Preparing a liquid fill composition according to the process of the invention 
increases the achievable concentration of pharmaceuttcafly active ingredient in the 
solvent system for a given viscosity- One advantage of the invention is that lesser 
quantities of the ingredients for the M. composition other than the pharmaceutical!}' 
active ingredient can be used For example, smaller quantities of polyethylene glycol 
are needed for the same amount of active ingredient. Hence, the same dosage of 
pharmaceutically active ingredient can be accomplished using smaller overall fill 
volume as compared, to previous techniques. The invention can be used to render 
manufacturing processes more economical and improves patient comfort by reducing 
capsule size or the number of dosage units needed for treatment 

Another advantage of the invention is that since the process involves smaller 
total quantities of hydroxide ion source, the potential for degradation of the soft 
gelatin material by the hydroxide ions is significantly reduced. Accordingly, the 
storage capabilities and shelf-life of the product are improved. 

6 
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Detailed Description of the Invention 

As used herein, the term "soft gelatin dosage unit" is intended to encompass 
any dosage unit and/or form which employs a gelatin or gelatin-like casing. 
Numerous casing materials have been proposed for soft capsules including gums, 
carrageenans,. hydroxypropylated starches, celluloses, and the like. As used herein, 
the term "soft gelatin, dosage unit" means a dosage form constructed of mammalian 
gelatin, fish gelatin, gums, guars, ca3xageenans> modified starches and the like. 

The terms "fill" and "fill composition" are meant to describe that portion of a 
dosage unit (e,g- f pill, capsule, and the like) that is encased or otherwise contained 
within the outermost portion. When used in reference to soft gelatin dosage units, die 
terras refer to compositions encased inside the gelatin containment 

As used herein, the phrase "workable viscosity" refers to the lack of 
substantive and/or disadvantageous resistance* or increase in effort required, in the 
physical agitation necessary to combine the ingredients during the process of the 
invention. 

The general steps of the process of the invention comprise the gradual and 
incremental, addition of the pharmaceuticaUy active ingredient and hydroxide ion 
source to die polyethylene glycol in order to balance of ingredients in the solvent 
system with respect to the active ingredient during the process thereby achieving 
higher concentrations of pharmaceuti.caUy active ingredient relative to fill viscosi ty. 
In the first step of the process, a. first portion of pharmaceutically active ingredient ia 
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combined with all of the polyethylene glycol or substantially all of the polyethylene 
glycol, to be used m the fiB composition and mixed to form an initial suspension. 
Subsequently, a first portion of hydroxide ion source is added to the suspension and 
the ingredients are mixed until dissolved to an extent sufficient to produce a workable 
viscosity. To this mixture, a second portion of pharmaceuticafly active ingredient is 
3dded and mixed. Then, a second portion of hydroxide ion source is added and the 
ingredients dissolved until the resultant liquid fill composition is obtained. 

The gradual and incremental addition of the total, pharrnaccuticatty active 
ingredient and hydroxide ion source amounts, respectively, in the interchanging 
rnanner as described produces a solvent system for the active ingredient which 
balances the interaction between the active mgredient and the viscosity of the fill in 
such a manner that accommodates higher concentrations of the active ingredient per 
total volume of fill without creating excessively high viscosities. Otherwise, 
preparations of such high concentrations of pharraaceutically active ingredient in this 
system would, result in suspensions too viscous to stir on a commercial and/or 
practical scale when using conventional eq uipment. As a result, it would not 
accommodate the addition of the hydroxide component. Those skilled in the art will 
appreciate that homogeneous mixtures are critical in the pharmaceutical art, and that 
adequate mixing or agitation is required to accomplish homogeneous mixtures 
suitable for encapsulation in gelatin capsules and the like. 

The relative amounts of pharmaceutically active ingredient and hydroxide ion 
source which are added each lime during the process, as well as the number of 
S 
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addition steps for each ingredient, can vary provided a workable viscosity is 
maintained throughout the process. The active ingredient can be added in a 
proportionate amount to the total active ingredient in a range from about 10% to about 
90% of the total amount (100%) of the active ingredient to be added. Likewise, each 
addition of hydroxide ion source can be in an amount ranging from about 1 0% to 
;ibout 90% of the total hydroxide ion. source to be added. Xbe amounts of each 
ingredient added during the process need not be. identical. Accordingly* various 
combinations of number and amount of ingredient repetitions are possible according 
to the invention provided a workable viscosity is maintained throughout the process. 
The quantity of each portion of ingredient added will vary according to the chemical 
properties of active ingredient, tbe interaction between the ingredients, and the 
reaction parameters employed in the process. 

In a "two-step addition" process embodiment, half of the active ingredient can 
be added followed by half of the hydroxide ion source in each respective addition 
step, for example. Alternatively, half of the active ingredient oan be added, followed 
by the addition of a third of die hydroxide ion source, and subsequently the other half 
of the active ingredient and the remaining two-thirds of the hydroxide ion source. 
Three or more addition stops can also be used for each respective ingredient in the 
process. 

Pharroaccutically active ingredients useful in the present invention include 
acidic compounds such as ibuprofen, naproxen, indomethacm, and acetarninophen. A 
preferred pharroaceutically active ingredient is ibupxoferL 
9 
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The hydroxide ion source used m die invention Is generally present in an 
amount of about 5.5% or less of the total fill composition volume, since degradation 
of gelatin casings tends to occur above about 5.5% hydroxide content. Suitable 
hydroxide ion sources include, but are not limited to, potassium hydroxide and 
sodium hydroxide. A. preferred hydroxide ion source is potassium hydroxide. Most 
preferred for use in the invention is a 50% aqueous solution of potassium hydroxide. 
Potassium hydroxide is preferred as the hydroxide ion source because it enhances the 
solubility of acidic pharmaceutical ingredients more than sodium hydroxide and is 
less Likely to result in precipitation over a wide variety of concentrations at lower 
temperatures. 

The initial suspension used in the process typically contains the total amount 
of polyethylene glycol which will be used for the fill composition. Polyethylene 
glycols (PEG) which can be used in accordance with the invention inelude those 
having a molecular weight range from about 200 Daitons to about 100,000 Daitons, 
and. preferably tanging &om about 400 Daitons to about 700 Daitons. 

Jh an alternative embodiment, polyethylene glycol derivatives can be used in 
accordance with the invention. Suitable polyethylene. glycol derivative? include, but 
are not limited to, polyethylene glycol ethers of alcohols aud co-polymers of 
polyethylene glycol. An example of a polyethylene glycol ether of ait alcohol is 
tetraglycol, wluch is a polyethylene glycol ether of tetrahydTomrfuryl alcohol. 

In an alternative embodiment, other solvent systems can be used in accordance 
with the invention. For example, suitable solvent systems include those described in 
10 
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Makino ct aL U.S. Patent No. 5,912,01 I and Mojton ©t at. U.S. Patent No. 5,376,688, 
the entire texts of which are incorporated herein by reference. 

Additional ingredients which enhance the soluhility of the active 
pharmaceutical ingredient in polyethylene glycol can be used as well, provided such 
ingredients are present only in amounts sufficient to preserve the desired viscosity and 
that do not degrade the gelatin capsule. Examples of additional ingredients include, 
but are not limited to, glycerin, propylene glycol, and pol^mylpyrrondane, and 
combinations thereof The amount and combination of additional ingredients) used 
will vary according to the chemical properties of the other ingredients used in the 
process. 

Conventional additives can be used in conjunction with the process of the 
invention as well, including but not limited to, preservatives, stabilizers, werting 
agents, coloring agents^ and the like. 

The chemical interaction between the pharmaceutically active ingredient and 
the polyethylene glycol/potnssitim hydroxide solvent system as applied according to 
the process of the invention are substantially optimized producing the capability of 
higher concentrations of active ingredient relative to a given vi&cosity of the 
PKG/KOH solvent system. Throughout the process of the invention, the viscosity of 
She composition at each stage is controlled by virtue of the chemical properties of 
each ingredient with, the other in conjunction with particular incremental proportions 
added. 
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EXAMPLE 1 

^Qjompansoo Between Processes for Preparing Fill Comp osit ions 

Two pharmaceutical compositions suitable for use in soft gelatin capsules 
were prepared according to two different processes. One process was conducted in 
accordance with a previously known method (Process I), whereas a second process 
was carried out m accordance with the invention (Process 2). Both processes 
prepared compositions (Formulas 1 and 2, respectively) containing ibuprofen as the 
pharmaceuticaUy active ingredient which were suitable for use in soft gel capsules. 

Process 1 was carried cut as follows: 

Initially, 20.4 kg of PEG 600 was added to a heated mixing vessel and stirred 
until a temperature of 35° C or less was obtained. To the PEG 600 in the mixing 
vessel was added 1 9.6 kg of ibuprofen. The combination was mixed to form a slurry. 
Subsequently, 5.0 kg of KOH solution (50% by weight KOH/50% by weight water) 
was slowly added to the slurry while maintaining a solution temperature below 50° C 
to form a clear solution. A total batch sizie of 45 kg was prepared. 

Process 2 was carried out according to the invention as follows: 

Initially^ 15.0 kg of PEG 600 was added to a heated mixing vessel and starred 
until a temperature of 35° C or less was reached. Half (1 2.5 kg) of the total amount of 
ibnprofen to be used was added to the PEG 600 in the vessel and the combination was 
mixed to form a slurry. On e third (1,7 kg) of the total amount of KOH solution (5 0% 
by weight KOK/50% by weight water) was added to the vessel while maintaining a 
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temperature of less than 50° C. The remaining half {12.5 kg) of the ibuprofen was 
added to the mixture and mixed to form a slurry. The remaining (wo-thiTds (3.3 kg) 
of toe K.OK solution was added while maintaining a temperature below 50° C to form, 
a clear solution. The total batch size prepared was 45 kg. 

It was observed that in a separate experiment that when the total amount of 
ibuprofen (25 kg) (as found in the reduced M composition of Process 2) was added to 
the PEG 600, it produced a mixture which, was so thick and high in viscosity feat the 
resulting suspension was unworkable. 

The quantities of each ingredient used in Process 1 and 2 and resulting 
concentration, of active ingredient (ibuprofen) are summarized below: 



TABLE I 

Comoa risen of Prepared Ibuorofcn Fill Compositions 



Ingredient 


Process 1 


Process 2 


Ibuprofen 


19-6 kg 


25.0 kg 


PEG 600 


20.4 kg 


15.0kg 


KOH 


5.0 kg 


5.0 kg 


TOTAL 


45.0 kg 


45.0 kg 


Ibnprofeu Concentration 


43.5% 


55.6% 



As can be seen fiora the resulting data in Table I, a significantly higher 
concentration of ibitprofert, a 12.1 % increase in comparison for the same total fill 
volume of 45.0 kg, was obtained when, preparing the fill composition in accordance 
with the invention, Furthermore, a weight ratio of ibuprofen to total fill 0.556 or 5:9 
was obtained using the process according to the invention. In contrast, the prior art 
process resulted in an ibuprofen to fill weight ratio of 0.435. 
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Industrial Applicability: 

When ihe process of the invention is used ^ manufacturing soft gelatin dosage 
units, the solubilization of pharmaceutical^ active mgredients such as ibuprofencan 
be significantly increased thereby permitting smaller .fill volumes for a given dosage 
fa> be employed. Accordingly, smaller capsule sixes or fewer capsules need to be 
produced, thereby allowing more economical manufacture and improving patient 
conifbrt and compliance. 

The complete disclosures of all patents, patent: applications, and publications 
are incorporated herein by reference as if each were individually incorporated by 
reference. The invention has been described with reference to various specific and 
preferred embodiments and techniques. However, it should be understood that 
reasonable variations and modifications are possible from the foregoing disclosure 
without departing from either the spirit or scope of the present invention as defined, by 
me claims. 
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CLAIMS 

Whai is claimed is: 

1 . A process for increasing the concentration of a pharmaceutical^ active 
ingredient relative to till composition viscosity for dosage units comprising the 
steps of: 

a) combining a first portion of a pharmaceutical^- active ingredient with 
substantially die total amount of polyethylene glycol to be used hi the :6Il 
composition to form an initial suspension; 

b) mixing said suspension; 

c) adding a first portion of hydroxide ion source to the suspension; 

d) mixing the ingredients until dissolved in solution; 

c) adding a second portion of phatmaceutically active ingredient to the 

solution to form another suspension; 
i) mixing the suspension; 

g) adding a second portion of hydroxide ion source io the suspension; and 

h) mixing the ingredients until dissolved, in solution; 

wherein said first and second portions of the pharmaceutically active 
ingredient and. first and second portions of the hydroxide ion source are each 
Jess than the total amount of the respective ingredient used in the resulting fill 
composition. 

2 . The process of claim 1 wherein Hie dosage unit comprises a soft gelatin 
capsule. 
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3. The process of claim I wherein the pharmaceuticaUy active ingredient is an 
acidic pharmaceutical compound 

4. The process of claim 1 wherein the phajmaceutically active ingredient is 
selected from the group consisting of ibvprofen, naproxen, indoraethacin, and 
acetaminophen. 

5. The process of claim 4 wherein the pharmaceutical!}' active ingredient is 
ibuprofen. 

6\ The process of claim 1 wherein the pharmaceuticaUy active ingredient is 

present in the resulting composition in a weight ratio of pharmaceutical^ 

active ingredient to total fill composition of at least 1:2. 
7. The process of claim 6 wherein the phatraaeemicaily active ingredient is 

present in the resulting composition in a weight raiio of pharmaceuticaUy 

active ingredient to total fill composition of about 5:9. 
3. The process of claim 1 wherein fee polyethylene glycol has an average 

molecular weight of between about 400 to about 700 Daltoos. 

9. The process of claim 1 wherein polyethylene glycol is present in the resulting 
composition in a ratio of polyethylene glycol to total fill volume of about 1:3. 

1 0. The process of claim t wherein said hydroxide ion source is selected from the 
group consisting of sodium hydroxide and potassium hydroxide and mixtures 
thereof. 

1 1 . The process of claim 9 wherein said hydroxide ion source is potassium 
hydroxide. 
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12. The process of claim \ 1 wherein potassium hydroxide is present m the 
resulting composition is Less than about 5.5% by weight of the total fill 
composition. 

1 3. The process of claim 1 wherein the pharmaceutically active ingredient is 
incrementally added in at least tlmse portions during the process, each portion 
being less than the total amount of pharmaceutically active ingredient used in 
the resulting ill! composition. 

14. The process of claim L wherein one of the first and second portions of 
pharmaceutically active ingredient is less than about 90% by weight of the 
total pharmaceutically active ingredient added- 

1 5. The process of claim 1 3 wherein each, of the first and second portions of 
pharmaceutically active ingredient are about 50% by weight of the total 
pharmaceuticany active ingredient added. 

1§. The process of claim 1 wherein the hydroxide ion source is incrementally 
added m at least three portions during the process, each portion being less 
than the total amount of hydroxide ion source used in the resulting 
composition. 

17. The process of claim 1 wherein one of the first and second porti ons of 

hydroxide ion source is less tlian about 90% by weight of the total amount of 
hydroxide ion source added. 
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1 8. The process of claim 1$ wherein one of the first and second portions of 
hydroxide ion source is about two-thirds by weight of the total amount of 
hydroxide ion source added. 

1 9. A soft gelatin capsuLe containing a fill composition produced by the process 
of claim 1. 

20. The soft gelatin capsule of claim 19 wherein the phannaccuticalJy active 
ingredient is an acidic pharmaceutical compound. 

2 1 . The soft gelatin capsule of claim 20 wherein the phmmaceutically active 
ingredient is selected from the group consisting of ibuprofen, naproxen* 
indoraethacin. and acetaminophen. 

22. The soft gelatin capsule of claim 21 wherein the phairnaceutically active 
ingredient is ibuprofen. 

23 . A soft gelatin cap&xif e having a liquid pharmaceutical composi tion 
comprishig ibuprofen present in an amount of at least 50% by weight of the 
total fill composition volume. 

24. A soft gelatin capsule according to claim 23 wherein said liquid 
pharmaceutical composition comprises ibuprofen present in an amount of 
about 56% by weight of the total fill composition volume. 

25. The soft gelatin capsule of claim 24 further comprising a hydroxide ion 
source present in an amount of about 5.5% by weight or less of the total fill 
composition volume. 



(29) 



18 



JP 2004-526664 A 2004.09.02 

WO 02/I.7K53 PCT/USQ 1/267? 1 

2<>. The soft gelatin, capsule according to claim 25 which contains a total fill 
composition of about 720 mg or Less, 

27. A fill composition fox gelatin capsules comprising: 

a) an acidic pharmaceuti cally active ingredient having a concentration of at 
least 50% by weight of the total fil! composition; 

b) polyethylene glycol; and 

c) a hydroxide ion source having a concentration of about 5.5% or less by 
weight of the total SG composition. 

28. The fill composition of claim 27 wherein the acidic pharmaceuticaUy active 
ingredient has a concentration of about 56% by weight of the total fill 
compositiou. 

29. The fill composition of claim 27 wherein the acidic pharmaceuticaUy active 
ingredient is ibuprofen. 

30. The fill, composition of claim 27 wherein the hydroxide ion source is 
potassium hydroxide. 
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